M CROPLATE STORAGE APPARATUS AND METHOD FI ELD OF THE

I NVENTI ON [ 0001] The present invention rel ates
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present invention relates to microplate storage

devi ces. BACKGROUND OF THE | NVENTI ON [ 0002]
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allow a protein to crystallize fromsolution often
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The pqyclegsl. %I% method of increasing the chances of obtaining protein crystals in

the first experiment, thus saving a significant amount of time, is to try as many
different protein and reagent concentrations as possible in the initial experiment.

[0003] Because protein crystallization experiments have traditionally been
carried out in microplates, microplate storage hotels have been developed to store
the numerous microplates prepared during the course of the experiment.
Furthermore, because the preparing of the vast number of microplates and the
periodic checking of each microplate for protein crystals are so labor intensive,
automated protein crystallizers have been developed. These automated protein
crystallizers are capable of utilizing multiple microplate storage hotels to increase
the number of conditions that can be tested in a single experiment. The multiple

microplate storage hotels of an automated protein crystallizer provide high



m cropl ate storage hotels of an automated protein

crystallizer provide highdensity storage of
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of the total cost of the crystallizer. [0004] One
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instrunents using nmultiple mcroplate storage hotels
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SUMMARY OF THE INVENTION

[0006] The foregoing needs are met, to a great extent, by the present
invention, wherein in some embodiments an apparatus is provided that integrates
a plurality of shelving members and locating members with a pair of side panels
for the construction of a microplate storage hotel. In addition, in some
embodiments of the invention the microplate storage hotel has a base plate with
integrated features that provide hotel position, alignment and registration
information.

[0007] In accordance with one embodiment of the present invention, a
side panel is provided. The side panel has a plurality of integrated shelving
members, a plurality of integrated locating members flanking the shelving

members, and an integrated locking flap located on the top of the side panel, that
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si de panel is provided. The side panel has a plurality
of integrated shelving nenbers, a plurality of

w0 nicegr@sed | ocati ng nenbers fl anki ng the shel RCTYS2005/024357
menbers, and an integrated |locking flap |ocated on the
top of the side panel, thatare formed from one
contiguous piece of material. In sone enbodi nents of
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method for aligning and registering the storage unit is provided. The method
includes fitting an alignment bar into an alignment slot on the base plate, and then
scanning a barcode located on the surface defining the positioning slot on the base
plate.

[0011] In accordance with another embodiment of the present invention, a
side panel is provided. The side panel includes an integrated means for shelving
objects and an integrated means for locating the objects on the shelves. The side
panel further includes an integrated means for locking the side panels in place, a
means for attaching side panels to a base plate to form a storage unit, a means for

determining the storage unit’s position, and a means for determining the storage

unit’s alignment and registration.



objects and an integrated neans for |ocating the
obj ects on the shelves. The side panel further

w0 p@bt®gs an i nt egrated neans for | ocking the BCHES2005/024357
panel s in place, a neans for attaching side panels to
a base plate to forma storage unit, a nmeans for
determ ning the storage unit's position, and a neans
for determning the storage unit's alignnment and
regi stration.[0012] There has thus been outlined,
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[0014] As such, those skilled in the art will apprec1ate that the conception

upon which this disclosure is based may readily be utilized as a basis for the
designing of other structures, methods and systems for carrying out the several
purposes of the present invention. It is important, therefore, that the claims be
regarded as including such equivalent constructions insofar as they do not depart

from the spirit and scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a side view of an automated plate storage and imaging
apparatus for protein crystallization in accordance with an embodiment of the

invention.



regarded as including such equival ent constructions
i nsofar as they do not depart fromthe spirit and

W@ ewpo10is5 t he present invention. BRI EF DESCRI PRCTINSIORS/024357
THE DRAW NGS [0015] FIG 1 is a side view of an
automated pl ate storage and i magi ng apparatus for
protein crystallization in accordance with an
enbodi ment of the invention.[0016] FIG 2 is a top
view of the automated plate storage and i nagi ng
appar at ugo01el FIG. Qtieh FopCuist® bthe hrtaibed plateavwiagernnd ifagirg
[0017] FIG 3 is an isonetric viewillustrating a
m crappiratue fog porteig eryktolfiedtion shawciodddance with an
enbodi nent _of _the invention.
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| sonetri C[OMISFEMCQE ifa SHABeaNB mRfopldiestith@heRl &bén in FIG.
storage hotel in accordance with an enbodi nent of the
invehtion. [0021] FIG 7 is a side view of the side
panel of the mcroplate storage hotel shown in FIG 6.
[0022] FIIHI9BFIG Saisferfennt vigweak tesr micraplads saragehipl shpwa fe
mprlglggngte storage hotel shown in FIG 6. [0023] FIG
9is isonetric view of a base plate of the

T on P BOB) PRI el S5501CHO0E 82 e
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[0021] FIG. 7 is a side view of the side panel of the microplate storage
hotel shown in FIG. 6.
[0022] FIG. 8 is a front view of the side panel of the microplate storage
hotel shown in FIG. 6.
[0023] FIG. 9 is an isometric view of a base plate of the microplate
storage hotel in accordance with an embodiment of the invention.

[0024] FIG. 10 is an isometric view of a top plate of the microplate

storage hotel in accordance with an embodiment of the invention.

DETAILED DESCRIPTION
[0025] The invention will now be described with réference to the drawing
figures, in which like reference numerals refer to like parts throughout. An
embodiment in accordance with the present invention provides a way to store
microplates in a high density and cost effective manner in a complex instrument.

Furthermore, some embodiments also provide a way to determine the position,



storage hotel in accordance with an enbodi nent of the

i nvention. DETAI LED DESCRI PTI ON [ 0025] The invention
wawdok/onows be described with reference to the dr@miszY05/024357

figures, in which like reference nunerals refer to

i ke parts throughout. An enbodi nent in accordance

W th the present invention provides a way to store

m croplates in a high density and cost effective

manner in a conplex instrument. Furthernore, sone

embagighlaaitSn@legBrMidWe denidropRle st@agidioed ralaive td@her hotels

position,alignment and registration of a mcroplate
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store
protein crystal growth kinetics by analyzing a microplate 30 over a period of time.

[0027] As shown in FIG. 1, the microplate storage hotels 24 can be stored
adjacent to each other in a highly dense configuration on the system frame 22.
This allows for a large number of microplates 30 to be stored in a relatively small
amount of space, saving valuable laboratory space for other instruments or other
purposes.

[0028] FIG. 3 is an isometric view of one embodiment of a microplate
storage hotel 24. The hotel 24 has two parallel side panels 36 and 38, that are
identical to each other. Each side panel 36 and 38 can serve as either the left or
right side panel 36 and 38. The two parallel side panels 36 and 38 are connected
at one end to a base plate 40 and at the other end to a top plate 42. The

connections may be formed by using a rivet, nut and bolt, screw, nail, other
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adj acent to each other in a highly dense configuration
on the systemfrane 22. This allows for a | arge nunber
w@boogioonaepl ates 30 to be stored in a rel ati vel pCEIE1005/024357

amount of space, saving val uable | aboratory space for
other instrunents or other purposes. [0028] FIG 3 is

an isonetric view of one enbodi nent of a mcroplate
storage hotel 24. The hotel 24 has two parallel side
panels 36 and 38, that are identical to each other.

Eac hngehlcapaBals, wddingitBdldes WeBRipwathatt seidbh@s weldig)spétt
or right side panel 36 and 38. The two parallel side
panelddifs tanidwai8ings ather Gieligngrecing iglueneposy desim odetrdbesive
plate 40 and at the other end to a top plate 42, The
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sol ég ra Sl %\g’%se r?? te 40 ?p 2! ?H? EHn%% coﬂlﬁ@{%ﬂ ou\fv'('?i1 IgétﬂgpIXgIHE
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epoxy, resin, other adhesive neans, or by anot her
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panel s 36 and 38, base plate 40, and top plate 42 can
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mat eri al l e for on r e
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stai
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38 hayien fatdbndo RAI@Ma kiidryplet 30 GeeRIGAl ead shel thié mroplate 30

menbers 44 and a plurality of integrated |ocating

me nhiemsheGing kbt 4@ respdvitivtly f Uneiniegrataddodatingimeimbers 46 and 48
m croplate 30 (see FIG 1& and align the mcroplate 3
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defin shel vi ng
microplate storage hotel 24 is accomplished by inserting the microplate 30
between the locating members 46 and 48 into the desired shelving slot 50. The
locating members 46 and 48 help center the microplate 30 in the shelving slot 50
if the microplate 30 is initially misplaced.

[0030] The integrated shelving members 44 are laser cut and punched
from the side panels 36 in a manner that results in a row of horizontal shelving
members 44 that project into the interior of the microplate storage hotel 24. The
integrated locating members 46 and 48 flanking the shelving members 44 are
laser cut and punched at the same time as the shelving members 44 from a single
template which enhances the precision of the final shelving assembly. The

technique of fabricating the integrated shelving members 44 and locating

members 46 and 48 is not limited to laser cutting; other fabrication techniques
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menbers 44 and the side panels 36 and 38. Inserting a
mcroplate 30 into the mcroplate storage hotel 24 is
wa@ewoenplokshed by inserting the microplate 30 bRCTHES2905/024357
the | ocating nmenbers 46 and 48 into the desired
shelving slot 50. The | ocating nmenbers 46 and 48 help
center the mcroplate 30 in the shelving slot 50 if
the microplate 30 is initially msplaced. [0030] The
i ntegrated shelving nmenbers 44 are | aser cut and
punchied ab mEhidi@lls icdeing @n elampid@ dun tie shelviver mérhbdrs 44 and
results in a row of horizontal shelving nenbers 44
t hat lopativgeasmbierst46 anfh ¢8 prgtieadcoidagse Withdhedngersionat e

h . 24. The_ i d .l i
30 T S S AL TR S
o, BUTRASE Al 5 ETE i, ok el s by

of t RRofid ARkopiehMARY 26 &8ERID. ¥) thi6catel GliRdr@ede®bdge 56 of
fabricating the integrated shelving nenbers 44 and

| oc athepgsiti@iiesic 546r the dight®dgesS Sfthel popikibwdg slot I4azmdithe top
cutting; other fabrication techni quessuch as i
mec hedgec ofythe petitioning plots 4 mrsigscothe POREC™PRFIPE P is both

b 44 d | ti 46. 48 i n.
SRR ES R A e
40 has 1Rdp 95! thé %htﬂ%s 2k lgl'tle é&é&f&%@tﬁ 2k ISQ,V%dttﬁlﬁtgp edge 60 are

m cropl ate storage hotel's position the

det egurFiciest fd thdisedsds ©A SR rotdfic ii@oplatb birider 24 ia caphmtien with
handl er 26 (see FIG 2) that |ocates either the |eft
edge tis@omputtheysipoSt(seomlGg ) &1 deterBinedire pogision phhe micieplate
58 of the_ positioning slot 54, and the top edge 60 of
the pOsEEhoRiAy sl ot 54. Because the positioning slot

one v at rtPEA U5 AR R0t RERRAI AR BB PR er B

one m@dth or' various enbo t he
| ocabb@nsn@har?e tolbdene ftfoprfe QbradShotaind ith flatOPheAGdeEn

60 are sufficient for the sensor on the robotic

m cr @Rl Atandanglet sBagernd dmjginpcdppanatusi2D{see FIG. 1) and as an
attachment point 64 for a handle 66. The handle 66 can be made of steel,
aluminum, another metal or metal alloy, plastic, or another suitable material. The
locking flap 62 is engaged by a locking mechanism on the system frame 22 (see
FIG. 1).

[0033] FIG. 4 shows a side view of one embodiment of the microplate
storage hotel 24. The locating members 46 and 48 on the side panels 36 are
slanted towards the shelving members 44, and this helps align the microplates 30
(see FIG. 1) on the shelving members 44. A precise positioning of the
microplates 30 on the shelving members 44 is necessary for the automated

removal and insertion of microplates 30 from the microplate storage hotel 24.

Also shown in this figure is the locking flap 62 and handle attachment point 64.
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the conputer system 28 (see FIG 1) to determ ne the
position of the mcroplate storage hotel 24. [0032]
wab@e®ies panel 36 has an integral | ocking fl apCBRS1005024357
serves as both a nechanismto |lock the mcroplate
storage hotel 24 into place when set in the automated
pl ate storage and i magi ng apparatus 20 (see FIG 1)
and as an attachnent point 64 for a handle 66. The
handl e 66 can be made of steel, alum num another
met aBolBl sci@isahaiB] fiveys, weldast bCanother aubrablb atetifdichimbd esed to
material. The locking flap 62 is engaged by a | ocki ng
mec hattacts theohangleet6s Y thenhandlg nastagtomens @einF 65, The, tyoobgEm

B T
an ]
o0, 530 P RSl e el S b

M cr gid pdeE38® (1ReBp Plde 43 Heitted REFEN &, VBOIG:, HB0C4nSther
44. A precise positioning of the mcroplates 30 on the

shel mechgnind mzens wéllirigsompedissie yarf prusedas thewttachateatpoints
removal and insertion of mcroplates 30 fromthe
m cr 8pgt’8- st orage hotel 24. Also shown in this figure

is the | ' f 62 h | . J [ .
3. Bol t s 10010 SnehForiim Y1y GRFEE Bt AL TRGm RS P, opois
sui t ﬂgﬂ iTRLDOR 18R Sn&ﬁfﬂig%%eﬁ%ﬁﬁggbtéd%ﬁ HRApdhE 18e bP

t he ndl e attachnment point . e two bottom
at t aghsTEId. 1P dligs tifeSniorvplahestGhgbehopsh 0€ witBGhegysemdtantc 2.

side panel 36 to the base plate 40, while the two top

at t aBHee e ajiginrnsbar & fived inveths plimmgaisdt 73 GequpmBlete sorge

O 0y b bR P 5, A2 P EL Sl B LG

22 d a%gﬁé r\r/necro%"flart]e t?a%dl%? %j(s&tFIE}hﬁ isaatbﬁeatg FHJH QBalg&ie%%cgéd on
the base plate 40 depicted in FIG. 3 in order to register the microplate storage
hotel 24. Microplate storage hotel 24 registration allows the automated plate
storage and imaging apparatus 20 (see FIG. 1) to know what type of microplate
storage hotels 24 are being used, and furthermore, registration allows the user to
program into the computer system 28 (see FIG. 1) customized information
regarding each microplate storage hotel 24 and the microplates 30 stored in the
hotel 24.

[0035] FIG. 5 shows a front view of one embodiment of the microplate
storage hotel 24. As shown in FIG. 5, the shelving members 44 project
horizontally from the side panels 36 and 38 into the interior of the microplate
storage hotel 24 and provide a support for the right and left edges of a microplate

30. The amount of support provided to a microplate 30 (see FIG. 1) can be

increased or decreased by varying how far the shelving members 44 project into
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[0034] On the bottom of the base plate 40 is an

alignnment slot 72. This slot 72 is mated to a
weorosespaendi ng al i gnment bar | ocated on the sSyRCENS2005/024357

frame 22 (see FIG 1) to align the mcroplate storage

hotel 24 with the systemfrane 22. \Wen the alignnent

bar is fitted into the alignnent slot 72, the

m cropl ate storage hotel 24 is oriented in the proper

direction. After alignnment, a sensor on the robotic

m cr gligkeeoriod g hetroglbte (®erze hbiE 241 )Th Surthbt the thelvigadember

barcode 74 | ocated on the base plate 40 depicted in

Fl G 44 prajeats iter the dnteréqyi of ttey midneplate siomsk &ptel 2¢.ghagere the

hotel 24. Mcropl ate storage hotel 24 registration

al | oWRPPPHehay jf @FPé’ﬂ‘iSé Bt SLPRRGRY bR Y%ﬁﬁj’ﬁ §gp between a

appar at us .

o o ST iegRE Bk Sng ey S W rob ki Bleplytehandler

furt heRPERs. 278 9é bdr@t sRohuguh@phe bl &opIaR B30 1Fted LAD cathct
into the conputer system 23 (see FIG 1) custom zed

i nf onsmAkdowith elgabationy o the mittoptagpB@ tlifted tfmtleg do beparsike b4
and the microplates 30 stored in the hotel 24. [0035]
FI G vHcreplaigs0drony hpshelyingmembesntd aie aipsrdhn logating pembers

Shel dbr RsSia%aangs puttin i DS RGrr Gerb Sipdimd b e
panelﬁ%ngﬁeﬁﬁilo Se Et@%@eﬁ&@l_i@t erior of the mcroplate

storage hot 4 and provide a support for the right
and | eft pRgelSmektich of £ hagbplke R0(seel FES. al)Gniot the inicroplate
support provided to a mcroplate 30 (see FIG 1) can
be | soragadett] 8¢ odawy wathe devsysevaadeyian goibroplateai0 nemeval. The

shel ving nmenbers_ 44 project intothe interior of .the
i or SN BHEPRH BB LB 5o IO B G MR eTRI It st

menbenﬁtg%ﬁeo @éeﬁjh%%lgtt (p E)P thteI'}Sitc%]orénagél’J Ltgfaig&? E‘?‘EIQ?' P%%rl%ﬂkgﬁtﬁ

st or ag . e nore PpPoO .
pr ovi;gled;oh CabbiAe 1 ﬁfc&’cﬁlgafn%mgg's 4-5h§nc?/ a8t ineRl10WSBd until the

bet ween a correspondi ng pair of shelving nenbers 44,
al | ousiciopRter 3tb@tts Gpon drecshelaing hanbdred4. The robotic microplate

hander 26 is then lowered to remove contact with the microplate 30, and finally
removed from the microplate storage hotel 24. If the microplate 30 is misplaced
into the shelving slot 50 so that one edge of the microplate 30 rests upon a pair of
locating members 46 and 48, the microplate 30 will tend to slide down the angled
locating members 46 and 48 until it properly rests upon the shelving members 44
in the shelving slot 50.

[0037] As can be seen in FIG. 5, insertion and removal of microplates 30
can occur from both the front and back of the microplate storage hotel 24 because
there is no obstruction of either the front entrance or back entrance; therefore the

microplate storage hotel 24 is pass-through capable. This allows the robotic

10



26 (see FIG 2) to be inserted slightly under the
mcroplate 30, lifted until contact is nade with the

wheibomoad the mcroplate 30, lifted further tBCT/US2005/024357
separate the mcroplate 30 fromthe shel ving nenbers
44 and to clear the |locating nenbers 46 and 48 (see
FIGS. 3 and 4), and finally for the mcroplate 30 to
be renoved the fromthe mcroplate storage hotel 24.
[0036] Insertion of a mcroplate 30 (see FIG 1) into
t he migsRab dikils Lo (e FIRI@) atceid4o o€ sldsSof the nveoplay somee
order as mcroplate 30 renpval. The robotic mcropl ate
handhael 226nd memiaFicss fpmdlerather ﬁge oftike rnicmpiﬂm staregeBotel 4.
inserted intQ the shelving slot 50 of

storage H@P3! Also vigibly mIFH: 315 feposifipung ‘?téﬁ%‘z‘i%{?iocf‘tﬁgon
I ocagh [rekg‘geebase 41§te%d 48, then |l owered until the

m cropl ate’ P's upon the shel ving nenbers 44. The

robotic niggsARetEis AeRRS T Fiek Sf thb §ie pREIGaRA EHOWs BADHE
contact with the mcroplate 30, and finally renoved

f r omsltehéngninembyet 44, ehedd@itiagmembere U6 2dd 49, ind the locking flap 62
m croplate 30 is msplaced into the shel wg% sl ot

50
SO0 twatallafﬁw@el@@wdp thelsisle jppral é@l%{r@e@@r@, ELFS Ogpdhshew the

pai r Ioca ers 46 and. 48, t mcr

P i S %r‘%a S eche bairiges sr&ﬁ?lﬁ 050 iRl

and il [
é&ng?gz As 95n% A\y}éntgeeérf }1&5@%% 003 I'l)qltAh\Sé sg% r%)anel 36

S eenrdsiltsth @eoﬁlon |aﬁk§@{)ioki@diblﬁﬁfdn e yBshelOfng Meddbepd4aiosision

30 can occur fromboth the front and back of the

mi cr el digemsitorsagl ahptaioRahdhepredysibilithd ﬂ@aturg mmpber 46 and

obstruction of either the front entrance or

ent r &% Pesitien gdlignmenty Besruse dis) %‘tt%nf’é?do’tné“é%mh emﬁﬁal'fé

t.h Th l.] t
b0t POt GRarRa s i Bl iss otel 24, cee 1. i
Si def&fllt&t@@b?h&ru% ﬁ(;s&o%h%rcﬁlgl?e PRt 6lat/3RRGhERBIERD4, this

access fromthe other sidée of the nmicroplate storage
hot elint&4ation of features in the side panel 36, along with the integrated features of

the base plate 40 that are shown in detail in FIG. 9, enhances the overall
performance of the microplate storage system and reduces the possibility of a
machine failure during the insertion and removal process.

[0040] FIG. 7 provides a side view and FIG. 8 provides a front view of the
side panel 36. FIG. 8 shows the locating members 46 and 48 slanted
approximately at a 45 degree angle. However, other slant angles are also suitable
and can be used in accordance with an embodiment of the invention.

[0041] FIG. 9 shows an isometric view of the base plate 40 with the
positioning slot 54 at the top of the figure and the alignment slot 72 running
across the middle. Four base plate 40 attachment points 76 that connect the base

plate 40 with the side panels 36 and 38 (see FIG. 3) are visible in FIG. 9. Also
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[0038] Also visible in FIG 5 is the positioning slot
54 which is located on the front of the base plate 40.
WO O®80J00F 3 G. 6 is an isonetric view of the si deCPHS®IDS/024357
36 that shows that the shelving nenbers 44, the
| ocating nenbers 46 and 48, and the locking flap 62
are all integrated into to the side panel 36.
Furthernore, FIGS. 6 and 7 show the | ocation of the
two bottom attachnent points 68 and the two top
at t agikibRMNre Rl fohis stdifbnaASatizetiidno peidtssltBother, seitecto anchor the

one- pi ece construction of the side panel 36 results in
pr ecingsiapipte pidrage oot 8¢ i(dst FIEy3)iin 2t redeposition.h dhg isigonary
menber 44 posjtion and alignnment, as well  as eci si on
and $REIEHLEPBIS B wed FHRBEF ORI Sloragg iRt ot be
posi i i i t .od. .

R e
fr omd Ree FIEPPNats@nd hekA@e bbakedl to 24ktnSBE bk Blatel)0 foShe
facilitated by accurate positioning of the mcroplates

30 i systemdrdnet 22 (s@FIGt i s i ntegration of features in
t he side Banel 36, along with the integrated features

of the bd8e42}|Adsashanynappdhe hise edgrswh: I5And OO fhepesifipring
9, enhances the gverall . forrraneoftFm opl.at €
st or g ShREER S P aapuBahs RTIEE pioet iy H4PRBh
machifg.: fgd L gg%i St PSsilidhHey LbO54. ARE ribRBNAISS of the
pr oceﬂsas. ?é0040 I'G 7 p?ovi des a side vi gw and FI G
8pr opdsitRBing sfot SMtand thevepddgs tleofshedmsitiatial sld654. Fofexabiple,
shows the | ocating nmenbers 46 and 48 sl anted .
appr sxéneengioglingemt af 4 inegtiercamepficel sepgprdecated apt the Fobotic
slant _angles are also _suitable and can be used_i
2 COPUFAFRIESS himOH 3A BT EIGHPXERDS WPS foH8oAs Bk PRt fSGA L]
FIG .9 shows.an hsonet.ri.c v o%t Bas p;hg%o%}th
Wi t hngﬁ ee%ﬁ%’?fgt (lﬁo{rlﬁg ﬁ%ﬁ {slplléﬁg \5(12?\3%’ Iﬁie&? %p og)pt dg figur e
and e AldeIMTBAt TIRh e ifrhaHdA cBilkcted by the optical sensor can be
analyzed by a computer system 28 (see FIG. 1) to determine the microplate
storage hotel’s 24 position in space.

[0043] The alignment slot 72 shown in FIG. 9 runs across the middle of
the bottom face of the base plate 40. A corresponding alignment bar in one
embodiment of the invention fits into the alignment slot 72 to align and the
microplate storage hotel 24 (see FIG. 1) with respect to other microplate storage
hotels 24 and the system frame 22 (see FIG. 1).

[0044] FIG. 9 shows the front base plate hollow 80 and the rear base plate
hollow 82 which serves to decrease the weight of the base plate 40, and in some

embodiments of the invention, to decrease the amount of material needed to

construct the base plate 40.
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across the mddle. Four base plate 40 attachnent
points 76 that connect the base plate 40 with the side
w@2wels036 and 38 (see FIG 3) are visible i n FITASHN5/024357
Al sovi sible are the four stationary attachnment points
78 that serve to anchor the mcroplate storage hotel
24 (see FIG 3) in a fixed position. The stationary
attachment points 78 are used when the mcropl ate
storage hotel 24 will not be noved during the
oper at i onoess] Fe 18k ERL RdmlrR R wdf eeagplasD, iTedhd Hse
apparatus 20 (see FIG 1). Nuts and bolts can be used
t o felst éhddpieediaFHG. 9l tht epplatd 42 ddodasylstllom S tizatrBing@ons to
(see FIG 1). [0042] Al so shown are the three edges
56, dogreassdthe oveight 1o she énpi PlRis rfi2n g fith o exnpgdimgnts of dagy

to deter.mi ne.the njcropl ate star,age ;hotel's 24

bos: TGO 6 desiasd tof Ryl of maE Aebade fotrnSising fop gl
ol ot . . Lo e

g haplil ol @ pRI0G b doifs SAR AT, Bpdluch
exanpltiethe iside paRlscIthadi3Beset Fid. 3) e shawtent i on an opti cal
sensor | ocated on the robotic mcropl ate handl er 26
(see HG [0046¢ avithbeghisgesanple diglacanisroplateréqragethotel &4 Gseeddge
56 or right edge 58 of the paositiani sl ot 54, and

¢ henDrih SRvE S EEguowp IS 30 Kt Sl 1 Hil e ppseiaisd that s
the | r ' I b [ .

e SO R b AR Bl 3 PXieb i A e R Yor iR RoRE

det esisRGeth® stir€ dRbhtes S0 ARGt itTar 45988 uidd@ebre
in space. [0043] The alignnment slot 72 shown in FIG 9

I unsotharrobfests hkighniehdities oifa dokteefociveamnharce of t he base

pl ate 40. A correspondi ng alignnent bar in one

embodi merd#041 Thpamapy {eaiirgsgad advestagesioh thedrventiparaaprarent
24

(sectin e i e Pt and bt 80 Bl SRl Bl okt
hot e!:c?Velza(h s@agfeﬁtjﬂf%s §ﬁ(§§d@5ﬁt£§e§9ﬁh@iﬁv&ﬁ@§ whicfPeallWithin the true
spirit and scope of the invention. Further, since numerous modifications and
variations will readily occur to those skilled in the art, it is not desired to limit the
invention to the exact construction and operation illustrated and described, and

accordingly, all suitable modifications and equivalents may be resorted to, falling

within the scope of the invention.
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[0044] FIG 9 shows the front base plate hollow 80 and
the rear base plate hollow 82 which serves to decrease
wo bmegioght of the base plate 40, and in some PCT/US2005/024357
enbodi nents of the invention, to decrease the anount

of material needed to construct the base plate
40.[0045] FIG 10 shows an isonetric view of the top
plate 42. Like the base plate 40 depicted in FIG 9,
the top plate 42 also has a hollow 84 that functions
to decrease the weight of the top plate 42, and in
sonme _enbodi ments of the invention, to decrease the
amounYhasis dpimed isal s needed to construct the top plate
42. Final

that1conng§kbgﬁéﬂ?%%ﬁﬁgggéﬁﬁé%%ﬁiﬁggﬂ% %@%@%%ﬁ%@y%ggga

and :
ecarp SR B ftdaraie] IS Gs BAHAR) ot a0y SR Rpelvine
1) i snesdveMindSiangd verdRRhadteR ingGndisiees, Hatare FJrmed Frowti dre
be appreciated that other objects can be stored in the
hot elcoipuows mese ofiinptedalgh t he ni cropl ate st orage hot el
24 is useful to store microplates 30 at high
densities, it can also be used store other objects at
hi gh ,densities in a.cost. effective.manne .
iy 7 eat PS8l SRTp ok BE oY R Phiepight Kekink o
apparent fromthe detail ed specification, and thus, it
is intended by the appended clains to cover all such

f eat B es Thélsiddyamnt efgbsmdf addvesecomdesidel panel wiragded firah nirror
wWthin the true spirit and scope of the invention.

Fur t hapge tg thadiest piderpanel Burthprtiompdsing vase plalg thahisptiachess the
will readil ccur to. those illed.in the art, it is
ot cPoEeTR DY T4 st e PR 0 e PO 1o ek o a storie
construction and operation illustrated and described,
and accordingly, all suitable nodifications and
equi val ents maybe resorted to, falling within the
scope of the invention. Wiat is clained is:

4. The side panel of claim 3, wherein the first side panel is substantially

identical to the second side panel.

5. The side panel of claim 3, wherein the storage unit further comprises a top

plate attached to the top of both the first side panel and the second side panel.

6. The side panel of claim 3, wherein the storage unit further comprises a

positioning slot in the base plate.

7. The side panel of claim 3, wherein the storage unit further comprises an

alignment slot in the base plate.
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1. A side panel conprising a plurality of integrated
shel ving nenbers, and a plurality of integrated

wo cwaniags nenbers fl anki ng both sides of the skel/ub1095/024357

menbers and sl anted towards the shelving nenbers, that
are formed from one contiguous piece of material. 2.
The side panel of claim1, further conprising an
integrated | ocking flap. 3. The side panel of claim1,
and a second side panel arranged in a mrror inmage to
the BirstThd dée pasiedf cldim 3] WREreia ARtdra g WghitfulliRs @ofbides a
that is attached to the bottom of both the first side
pane Ishezlwidg slhed@mcct)hxjtvm ztﬂéaﬁCpl:iﬁb‘tlvinlg nfegibasand pothsigle panels,
unit. side panel of claim3, wherein the first
si de “ﬁ@ﬁ‘él"P‘F‘%ﬂ%‘G l‘i’gﬁa‘m froptpyd 'P*’&E ﬁf fhe gloraeg Upihe second
side panel. 5. The side panel of claim3, wherein the
storage unit further conprises a top plate attached to
the op Oﬁ“h@QHJ‘QraEQ%fEIaﬁﬁg @neqi&n RRABkagl it i@ REPASks an
si de panel he side panel of claim3, wherein the
St or agegraad lockidg fliyeat tieanpof celsside pamsl. t i oni ng sl ot in
the base plate. 7. The side panel of claim3, wherein
the storage unit further conprises an alignnent sl ot

wher dPn t RE° SHbPIBETGHE S HtrB e ymges SuchEhEiramorisng
sl ot hgﬂléf&?agh&%oﬁhmo ggﬁ‘?pt shel vi ng nmenbers and both

si de panel's an o ng to both the front and
back of the storage unit. 9. The side panel of claim
3, wherein the storage unit further conprises an

i nt eddat e@h¢ sidkpangl of ickajpm 31 whenein thestosdge @ait furiieteonpainest .
10. The side panel of claim9, wherein the stor %

unit furtR&P I&@ﬁﬁﬁcg"é‘sto the top of both the first side panel and the second

side panel;
a base plate with both a positioning slot and an alignment slot; and

side panels with integrated locking flaps.

12.  The side panel of claim 11, wherein the storage unit further comprises a

base plate and top plate with internal hollow spaces.

13.  The side panel of claim 11, wherein the side panel is comprised of
stainless steel, the base plate is comprised of aluminum, and the top plate is

comprised of aluminum.

14. A method for fabricating the side panel comprising the steps of:
cutting the shelving members and locating members onto the side panel

from a single template; and
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handl e attached to the |locking flaps. 11. The side
panel of claim3, wherein the storage unit further

W@ ovpoi®es: a top plate attached to the top of PODURDHIE4357
first side panel and the second side panel; a base
plate with both a positioning slot and an alignnment
slot; and side panels with integrated | ocking fl aps.
12. The side panel of claim 11, wherein the storage
unit further conprises a base plate and top plate with
I nternal fdihihe spgoans didhe sitkepamelde f@andklvify nednsbernand
11, wherein the side panel is conprised of stainless
st eel , thlecgimgangmbgrse i s conprised of al umi num and
the top plate is conprised of alum num 14. A nethod
for fabricating the side panel conprising the steps
of : tt|
ont o Phe. refifoctslath DA IERRRRC AR o REFhb G RIS,
the cut portions of the side panel to form shelving
menbers and | ocating nenbers. 15. The nethod of claim
14, wher eThe méthodaftctaim i, mhemoabapittigod thewhdl Vingmémlserand
16. The method of claim 14, wherein the cutting of the
shel VacAdnavBembasis saee 3t iesemp 08 enber s i s done at the
same tinme. 17. A nethod for determ ning the storage
unit' s position conprising the steps of: |ocating one
si de yedge [
51 de ége uzr};q{lemer dﬁ%&ﬂnﬁ{g IR icth Rlun S 0GR Bhptlihd thd &

of:

locating one side edge of the positioning slot associated with the storage
unit; and
locating the top edge of the positioning slot associated with the storage

unit.

18. A method for aligning and registering the storage unit comprising the
steps of:
fitting an alignment bar into an alignment slot on the base plate; and

scanning a barcode on the base plate.

19. The method of claim 18, where the barcode is located proximate to the

positioning slot.

20. A side panel comprising an integrated means for shelving objects and an
integrated means for locating the objects on the shelves that flank and slant

towards the means for shelving.
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| ocating the top edge of the positioning slot
associated with the storage unit. 18. A nethod for
wa@badogriags and regi stering the storage unit conpei/Bb1005/024357
the steps of: fitting an alignnment bar into an
al i gnnent slot on the base plate; and scanning a
barcode on the base plate. 19. The nethod of claim 18,
where the barcode is | ocated proximate to the
positioning slot. 20. A side panel conprising an
i ntegrated neans for shelving objects and an
integrated neans for |ocating the objects on the
shel2les tThatsidelpamit oficldins 2Q figrthenormmiisinglae imegrated fusans for
shel vi ng. 21. The side panel of claim 20, further
conpPridnsige side paelsdp 826 nmeans for | ocking the side
panels in place. 22. The side panel of claim 20,
further conprising a nmeans for attaching a first side
panej, andpna 3R of bdfn PANEkhet orRprt@Res Mk Gorl MadiRign
a storage unit. 23. The side panel of claim 22,
wher fiistside@anstand a@eotidsitle peuelt th @ baseqitqss tofesn a stormgasnif.or
determining the storage unit's position. 24. The side
panel of claim22, wherein the storage unit further

O 053 e L A0S SR Db
cl al 122 for MRS Ehhel i GLEY A8 WBliby ! ur her compri ses a
0 g the St

means r accessi orage unit from both the
front and back sides of the storage unit.

24. The side panel of claim 22, wherein the storage unit further comprises a

means for determining the storage unit’s alignment and registration.
25.  The side panel of claim 22, wherein the storage unit further comprises a

means for accessing the storage unit from both the front and back sides of the

storage unit.
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